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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the mixture with which a base component and an acid component, or which or one component consists 
of at least two kinds of compounds, and is at least one kind in a base component, 
Chemical formula ( 1 ) 
[Formula 1 ] 




(1) 

(Rl, R2, and R3 express the hydrocarbon group of carbon numbers 1-20, or a hydrogen atom among a 
formula, and at least one is a hydrocarbon group.) 

The acid and base mixture which comes out and is characterized by what is expressed. 
[Claim 2] 

At least one kind in a base component, 
Chemical formula (2) 
[Formula 2] 

R 1 R 3 




(2) 

(Rl, R2, and R3 express the hydrocarbon group of carbon numbers 1-20, or a hydrogen atom among a 
formula, and Rl and R3 are not the same.) 

The acid and base mixture according to claim 1 which comes out and is characterized by what is expressed. 
[Claim 3] 

The acid and base mixture according to claim 1 to 2 characterized by not showing the melting point 
substantially or the melting point is 120 degrees C or less. 
[Claim 4] 

The acid and base mixture according to claim 1 to 3 characterized by being the equimolar mixture of a base 
component and an acid component. 
[Claim 5] 

The acid and base mixture according to claim 1 to 4 characterized by being a liquid at a room temperature. 
[Claim 6] 
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The acid and base mixture according to claim 1 to 5 with which at least one kind in a base component is 
characterized by being 2-ethyl-4-methylimidazole. F^ucm » 

[Claim 7] 

The acid and base mixture according to claim 1 to 5 with which at least one kind in a base component is 
characterized by being 4-methyl imidazole. 
[Claim 8] 

The acid and base mixture according to claim 1 to 5 with which at least one kind in a base component is 
characterized by being 2-ethyl imidazole. 
[Claim 9] 

The acid and base mixture according to claim 1 to 8 characterized by at least one kind in an acid component 
being the acid which does not contain a fluorine atom in the structure 
[Claim 10] 

The acid and base mixture according to claim 1 to 8 with which at least one kind in an acid component is 
characterized by being an inorganic acid. 
[Claim 11] 

The acid and base mixture according to claim 10 with which at least one kind in an acid component is 
characterized by being a sulfuric acid or phosphoric acid. 
[Claim 12] 

The acid and base mixture according to claim 1 to 1 1 characterized by showing ion conductivity 
[Claim 13] " 

The acid and base mixture according to claim 1 to 12 characterized by showing proton conductivity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the ion conductor which can be used for a fuel cell, a rechargeable battery an 
electric double layer capacitor, an electrolytic capacitor, etc. in detail about the ion conductor which consists 
of mixture of a base component and an acid component. 
[0002] 

[Description of the Prior Art] 

It is known well that an imidazolium salt will be used as a curing agent of an epoxy resin. Although many of 
salts are solid-states, 2-ethylhexanoic acid salt and acetate of an imidazole compound are indicated by 
JP,57-190018,A (patent reference 1) as a liquefied epoxy resin hardening accelerator at the room 
temperature, for example. The salt of the alkyl carboxylic acid of an imidazole compound or phosphoric 
acid becomes liquefied at a room temperature, and hardening of the epoxy resin by the salt is indicated by 
Japan Society of Colour Material, 50 (1), and 2-7 (1977) (nonpatent literature 1). The epoxy resin 
constituent which comes to use the sulfonate of an imidazole compound as a curing agent or a hardening 
accelerator is indicated by JP,48-5900,A (patent reference 2). Moreover, although the carboxylate of an 
imidazole compound, a lactate, phosphate, etc. are indicated by the USP No. 3356645 official report (patent 
reference 3), about ion conductivity, neither any publication nor suggestion is in these 
[0003] 

On the other hand, even if the thing with ammonium salt, such as an imidazolium salt and a pilus JIUMU 
salt, serves as fused salt of a liquid 100 degrees C or less, especially near a room temperature and it does not 
use water or an organic solvent, it is comparatively known for low temperature that high ion conductivity 
200 degrees C or less is shown. The application as electrolytes, such as a cell, is considered from the 
characteristic property of a non-volatile in these. As an ionic liquid, many examples of the imidazole salt 
with which the substituent was introduced at least into N, or a pyridine salt are known. (The front line of 
ionic liquid-development, future- Hiroyuki Ono editorial supervision, the CMC publication, 2003 (nonpatent 
literature 2)) . v 
[0004] 

Watanabe and others is J. Phys. Chem. B. 107 (17), 4024-4030 (2003) (nonpatent literature 3) Chem. 
Commun. 2003 938-939 (nonpatent literature 4), Protonic ordinary temperature fused salt is indicated in the 
collection of the 43rd cell debate lecture summaries, 604-605, and Heisei 14 (nonpatent literature 6) in the 
collection of the 43rd cell debate lecture summaries, 102-103, and Heisei 14 (nonpatent literature 5). As for 
these, the location of an except uses the non-permuted amine compound at least for N fundamentally 
[0005] 3 ' 

Kreuer and others is Electrochimica. Acta Vol.43 No. 10-1 1 It is indicating about the proton conductor set to 
1281-1288 (1998) (nonpatent literature 7) from non-permuted an imidazole and a sulfuric acid. Moreover, 
although the proton conductor which comes to contain an acid and a nonaqueous nature both-sexes 
ingredient is indicated in the ** table No. 517462 [ 2000 to ] official report (patent reference 4), the 1 or 3rd 
place of the thing of an imidazole ring introduced one is only mentioned as a general formula about the 
substituent of an except. Moreover, there is also no limitation of the location of a substituent and the non- 
substitution product is used concretely. 
[0006] 

Although the proton conductor of the liquid gestalt which Armand and others is the ** table No. 5081 14 
[ 2000 to ] official report (patent reference 5), and consists of an acid addition salt of the nitrogen base 
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matter and mixture of the nitrogen base matter is indicated, the acid of a fluorine system has the problem of 
cost and the environmental load at the time of manufacture. Moreover, if a base component is used 
superfluously, although the melting point falls, it has the problem that thermal resistance falls 
[0007] 

[Patent reference 1 ] 

JP,57-190018,A 

[Patent reference 2] 

JP,48-5900,A 

[Patent reference 3] 

USP No. 3356645 official report 

[Patent reference 4] 

** table No. 517462 [ 2000 to ] official report 
[Patent reference 5] 

** table No. 5081 14 [ 2000 to ] official report 
[Nonpatent literature 1 ] 

Japan Society of Colour Material, 50 (1), 2-7 (1977) 
[Nonpatent literature 2] 

Front line and future - of ionic liquid-development Hiroyuki Ono editorial supervision the CMC 
publication, 2003, 28-31 
[Nonpatent literature 3] 

J. Phys. Chem. B., 107(17), 4024-4030 (2003) 
[Nonpatent literature 4] 
Chem. Commun., 2003, 938-939 
[Nonpatent literature 5] 

The collection of the 43rd cell debate lecture summaries, 102-103, Heisei 14 
[Nonpatent literature 6] 

The collection of the 43rd cell debate lecture summaries, 604-605, Heisei 14 
[Nonpatent literature 7] 

Electrochimica Acta, Vol.43, No.10-1 1, 1281-1288(1998 
[0008] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention is offering the new ion conductor which consists of an acid and base mixture 

which has the comparatively low melting point, or a proton conductor 

[0009] 

[Means for Solving the Problem] 

This invention is mixture with which a base component and an acid component, or which or one component 
consists of at least two kinds of compounds, and is at least one kind in a base component, 
Chemical formula (1) 
[Formula 3] 

R 1 R 3 

M 

R 2 



(1) 

(-- Rl, R2, and R3 express the hydrocarbon group of carbon numbers 1-20, or a hydrogen atom among a 
formula, and at least one is a hydrocarbon group.) ~ it is related with the acid and base mixture 
characterized by what is expressed. 
[0010] 

Moreover, this invention is at least one kind in a base component, 
Chemical formula (2) 
[Formula 4] 
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H 

V s - 

R 



(2) 

(- the inside of a formula, and Rl [ ] - R2 and R3 express the hydrocarbon group of carbon numbers 1-20 
or a hydrogen atom, and Rl and R3 are not the same.) -- it is related with the acid and base mixture 
according to claim 1 characterized by what is expressed 
[0011] 

Moreover, this invention relates to the above-mentioned acid and base mixture characterized by not showing 

the melting point substantially, or the melting point is 120 degrees C or less 

[0012] 

Moreover, this invention relates to the above-mentioned acid and base mixture characterized by being the 

equimolar mixture of a base component and an acid component. 

[0013] 

Moreover, this invention relates to the above-mentioned acid and base mixture characterized by being a 

liquid at a room temperature. 

[0014] 

Moreover, this invention relates to the above-mentioned acid and base mixture with which at least one kind 
[001 5] SC COmp ° nent is cnaracterized b y being 2-ethyl-4-methylimidazole. 

Moreover, this invention relates to the above-mentioned acid and base mixture with which at least one kind 

in a base component is characterized by being 4-methyl imidazole 

[0016] 

Moreover, this invention relates to the above-mentioned acid and base mixture with which at least one kind 

in a base component is characterized by being 2-ethyl imidazole 

[0017] 

Moreover, this invention relates to the above-mentioned acid and base mixture characterized by at least one 
kind in an acid component being the acid which does not contain a fluorine atom in the structure. 
[001 8] 

Moreover, this invention relates to the above-mentioned acid and base mixture with which at least one kind 

in an acid component is characterized by being an inorganic acid 

[0019] 

Moreover, this invention relates to the above-mentioned acid and base mixture with which at least one kind 

in an acid component is characterized by being a sulfuric acid or phosphoric acid 

[0020] 

Moreover, this invention relates to the above-mentioned acid and base mixture characterized by showing ion 

conductivity. 

[0021] 

Moreover, this invention relates to the above-mentioned acid and base mixture characterized by showing 
proton conductivity. 
[Embodiment of the Invention] 
[0022] 

The acid and base mixture of this invention are mixture with which a base component and an acid 
component, or which or one component consists of at least two kinds of compounds, and is at least one kind 
in a base component, 
Chemical formula (1) 
[Formula 5] 
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R' 




Y H 

R 2 



0) 

[-- Rl R2, and R3 express the hydrocarbon group of carbon numbers 1-20, or a hydrogen atom among 
[0023] ^ ^ ^ aIkyl gr ° Up l lt is the base come out of and ex Pressed. 

Or at least one kind in a base component, 
Chemical formula (2) 
[Formula 6] 

R 1 R 3 



(2) 

[-- the inside of a formula, and Rl [ ] - R2 and R3 express the hydrocarbon group of carbon numbers 1-20 

[0024] ^ at ° m ' R1 R3 ai " e Same ] K iS 4116 baSC C ° me ° Ut ° f ^ ex P ressed - 

As a hydrocarbon group of carbon numbers 1-20, a straight chain or a branching alkyl group is mentioned 

As an example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl 

radical, sec-butyl, tert-butyl, a hexyl group, a phenyl group, benzyl, etc. can be mentioned 

Especially, a methyl group, an ethyl group, etc. are desirable. 

[0025] 

As a base expressed with the above-mentioned chemical formula (1) or (2), the imidazole to which at least 
5? n f suture has the alkyl group substituent in the location of an except is mentioned. For example 
monoalkyl imidazoles, such as 2-alkyl imidazole and 4-alkyl imidazole, are mentioned. Moreover, 2 andY 
dialkyl imidazole is also mentioned. 
[0026] 

As a concrete compound, 2-alkyl imidazoles, such as 2-methylimidazole, 2-ethyl imidazole and 2- 
phenylimidazole, are mentioned. 

Moreover, 4-alkyl imidazoles, such as 4-methyl imidazole, 4-ethyl imidazole, and 4-phenyl imidazole are 
mentioned. ' 

Moreover, 2, such as 2-ethyl-4-methylimidazole, 2-cyclohexyl-4-methyl imidazole, a 2-octyl-4-hexyl 
imidazole, a 2-ethyl-4-phenyl imidazole, and a 2-butyl-4-allyl compound imidazole, and 4-dialkyl imidazole 
are mentioned. J 
[0027] 

m!?? J? the ab ° Ve ' 2 - eth y 1 - 4 - meth y limidaz ole, 4-methyl imidazole, 2-ethyl imidazole, etc. are desirable. 

When the above-mentioned base has an independent acid component, it uses with two or more sorts of 
mixture. Or when acid components are two or more sorts of mixture, a base component may be used 
independently and may be used with two or more sorts of mixture. Moreover, one base may be a non- 
permuted imidazole when a base is the mixture beyond a NI kind 
[0029] 

As combination of two or more sorts of bases, the mixture of 2-ethyl-4-methylimidazole and 4-methyl 
imidazole, the mixture of 2-ethyl-4-methylimidazole and 2-ethyl imidazole, the mixture of 2-ethyl-4- 
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methylimidazole and an imidazole, the mixture of 2-ethyl imidazole and 4-methyl imidazole etc can use 

suitably, for example. 

[0030] 

As an acid component of this invention, a sulfonic acid, a sulfonic-acid compound, a carboxylic acid an 
inorganic acid, etc. are mentioned, for example. Specifically, organic aliphatic series, such as p- 
toluenesulfonic acid, methansulfonic acid, and trifluoro methansulfonic acid, and aromatic series sulfonic 
acids, aromatic series, aliphatic carboxylic acid, etc. are mentioned. Moreover, as for a desirable thing 
inorganic mineral acids, such as a sulfuric acid, phosphoric acid, and perchloric acid, are mentioned 
Moreover, it is desirable that it is the acid which does not contain a fluorine atom in the structure. As an 
acid, a sulfuric acid, phosphoric acid, etc. have a merit with low cost, and methansulfonic acid etc has the 
merit which is easy to deal with it. 
[0031] 

When the above-mentioned base components are two or more sorts of mixture, the above-mentioned acid 
may be used independently and may be used with two or more sorts of mixture. 

When the above-mentioned base component is independent, an acid component is used with two or more 

sorts of mixture. 

[0032] 

As combination of the above-mentioned acid component and a base component, the following are 
mentioned suitably, for example. 2-ethyl-4-methylimidazole / 4-methyl imidazole and a sulfuric acid 
(2E4MZ / 4MI H2S04), 2-ethyl-4-methylimidazole / 2-ethyl imidazole and a sulfuric acid (2E4MZ / 2EI 
H2S04), 2-ethyl-4-methylimidazole / imidazole and a sulfuric acid (2E4 MZ/Im H2S04) 2-ethyl 
imidazole / 4-methyl imidazole, a sulfuric acid (2EI / 4MI H2S04), etc. can be mentioned suitably. 

The mixed rate of the above-mentioned base component and an acid component has the desirable range of 
99: 1 -1 :99, and its range of 95: 1-1:95 is still more desirable. Since thermal resistance will fall if a base 
component or an acid component crosses the above-mentioned range, it is not desirable You mav be 1 • 1 
[0034] " j ■ ■ 

In this invention, it has the melting point of 120 degrees C or less, or liquefied acid and base mixture in 
which the melting point is not shown can be obtained suitably. 

Moreover, a glass transition point can obtain suitably an acid and base mixture 25 degrees C or less. 

In this invention, the ion conductor which has the ionic conductivity beyond 10-4Scm-l can be suitably 
obtained in 100 degrees C. Moreover, in this invention, the ionic conductivity in the low-temperature region 
below a room temperature can be raised. 
[0036] 

By this invention, the new ion conductor which consists of an acid and base mixture which has the 
comparatively low melting point, or a proton conductor can be offered, and it can excel in thermal 
resistance, even if there is not water or a solvent, high ion conductivity can be shown, and it can use for a 
fuel cell, a rechargeable battery, an electric double layer, a capacitor, an electrolytic capacitor, etc. 
Moreover, it can use for the above-mentioned application as polyelectrolyte film which the m'acromolecule 
bipolar membrane and macromolecule fine porous membrane which are obtained by the solution cast were 
infiltrated, and was made to hold. 
[0037] 
[Example] 

Hereafter, an example and the example of a comparison explain this invention concretely. In addition, the 
measured value shown in the example and the example of a comparison was measured by the following 
approaches. 
[0038] 

1) Measurement of ionic conductivity 

The sample dried into the sample bottle was paid, it was immersed in the sample in parallel at intervals of 
lcm, the 2cm long and 1.5cm wide platinum plate was sealed, and it considered as the eel for 
conductometry. It is Princeton in a thermostat and under predetermined temperature. Applied It asked for 
ionic conductivity by complex impedance measurement using FRD1 025 made from Reseach and 
Potentiostat/Galvanostat283 . 
[0039] 

2) Melting point 
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the Perkin-Elmer make - DSC-7 or the Shimadzu make -- it measured with 10-degree-C programming rate 

for /under the helium air current using DSC-50. 

[0040] 

3) Thermogravimetric analysis 

the Shimadzu make it measured with 10-degree-C programming rate for /among air using TGA-50 
[0041] 

(Example 1) 2-ethyl-4-methylimidazole / 4-methyl imidazole, and a sulfuric acid (2E4MZ / 4MI H2S04) 
2E4MZ It agitated, while 98% sulfuric-acid 6mL was dropped at 12.7g under nitrogen-gas-atmosphere 
mind. 4MI obtained in the example 3 of a comparison after 2-hour churning H2S04 20.5g was added and it 
agitated at the room temperature overnight. 2E4MZ/4MI whose mole ratio reduced pressure drying is 
carried out at 1 10 degrees C for 6 hours, moisture is removed, and is 1 :1 :2 H2S04 was obtained. As for this, 
after at least four-month progress was liquefied. As a result of DSC measurement, the melting point was not' 
shown but Tg was -54 degree C. 

The temperature dependence of ionic conductivity is shown in drawing 1 
[0042] 

(Example 2) 2-ethyl-4-methylimidazole / 2-ethyl imidazole, and a sulfuric acid (2E4MZ / 2EI H2S04) 
2E4MZ 15.7g and 2-ethyl imidazole (Aldrich) 13.7g were taken in the flask, 2EI was dissolved at 100 
degrees C, and it considered as uniform mixed liquor. Under nitrogen-gas-atmosphere mind, while 98% 
sulfuric-acid 15mL was dropped at this, it agitated. Then, it agitated at the room temperature overnight. 
2E4MZ/2EI whose mole ratio reduced pressure drying is carried out at 1 10 degrees C for 6 hours, moisture 
is removed, and is 1:1:2 H2S04 was obtained. As for this, after at least five-month progress was liquefied. 
As a result of DSC measurement, the melting point was not shown but Tg was -61 degree C. 
The temperature dependence of ionic conductivity is shown in drawing 1 . According to the effectiveness 
which made the base mixed stock, the ionic conductivity in a low-temperature region improved from the 
below-mentioned example 4 of a comparison. 
[0043] 

(Example 3) 2-ethyl-4-methylimidazole / imidazole, and a sulfuric acid (2E4 MZ/Im H2S04) 
2E4MZ 5.17g and imidazole (SIGMA) 3.20g were dissolved in ethanol 30mL. It cooled by the ice bath, and 
under nitrogen-gas-atmosphere mind, while 98% sulfuric-acid 5mL was dropped, it agitated. Then, it 
agitated at the room temperature overnight. 2E4 MZ/Im whose mole ratio reduced pressure drying is carried 
out at 1 10 degrees C by 60 degrees C for 6 hours for 1 hour, ethanol and moisture are removed, and is 1:1 :2 
H2S04 was obtained. The appearance of this in a room temperature was a solid-state. On the other hand, as 
a result of DSC measurement, in the heating process from -150 degrees C to 100 degrees C, the peak of 
crystallization or fusion was not shown in the cooling process to -150 degrees C after keeping it warm at 
100 degrees C and making it dissolve once, and a pan, but only Tg was shown in them. Tg was -56 degree 

[0044] 

(Example 4) 2-ethyl imidazole / 4-methyl imidazole, and a sulfuric acid (2EI / 4MI H2S04) 
2-ethyl imidazole 4.5 lg, 4-methyl imidazole 3.85g was dissolved at 100 degrees C, and under nitrogen-gas- 
atmosphere mind, while 98% sulfuric-acid 5mL was dropped, it agitated. Then, it agitated at the room 
temperature overnight. 2EI/4MI whose mole ratio reduced pressure drying is carried out at 1 10 degrees C 
for 6 hours, moisture is removed, and is 1 :1:2 H2S04 was obtained. As for this, after at least three-month 
progress was liquefied. 
[0045] 

(Example 5) 2-ethyl-4-methylimidazole / 4-methyl imidazole, and sulfuric-acid 1/1/1 (2E4MZ/4MI H2S04 
1/1/1) 

2E4MZ 10.5g and 4-methyl imidazole (Aldrich) 7.70g were taken in the flask, 4MI was dissolved at 70 
degrees C, and it considered as uniform mixed liquor. Under nitrogen-gas-atmosphere mind, while 98% 
sulfuric-acid 5mL was dropped at this, it agitated. After a while, viscosity became high and churning 
became difficult. This 2E4MZ/4MI whose mole ratio is 1:1:1 After one day, coagulation progressed slowly 
and, three months after, H2S04 was solidified completely. 
[0046] 

(Example 1 of a comparison) 2-ethyl-4-methylimidazole trifluoro methansulfonic acid (2E4MZ HTf) 
2E4MZ 62.3g was dissolved in ethanol 50mL. It cooled by the ice bath, and under nitrogen-gas-atmosphere 
mind, while 84.9g of trifluoro methansulfonic acid was dropped, it agitated. Then, churning was continued 
at the room temperature overnight. Reduced pressure drying was carried out at 1 10 degrees C by 60 degrees 
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C for 6 hours for 1 hour, and ethanol and moisture were removed. Obtained 2E4MZ Although HTf was 
liquefied for a while, several days after, it was solidified. As a result of DSC measurement, the melting point 
was 6 degrees C and Tg was -91 degree C. 

The temperature dependence of ionic conductivity is shown in drawing 1 
[0047] 

(Example 2 of a comparison) 2-ethyl-4-methylimidazole and a sulfuric acid (2E4MZ H2S04) 
It agitated, while 98% ****** 5mL was dropped at 2-ethyl-4-methylimidazole (2E4MZ; Shikoku Chemicals 
Corp. make) 10.3g under nitrogen-gas-atmosphere mind. Then, it agitated at the room temperature 
overnight. Reduced pressure drying was carried out at 1 10 degrees C for 6 hours, and moisture was 
removed. Obtained 2E4MZ H2S04 was gradually solidified, although it was liquefied for a while. On the 
other hand, as a result of DSC measurement, in the heating process from -150 degrees C to 100 degrees C, 
the peak of crystallization or fusion was not shown in the cooling process to -150 degrees C after keeping it 
warm at 100 degrees C and making it dissolve once, and a pan, but only Tg was shown in them. Tg was -58 
degree C. 
[0048] 

(Example 3 of a comparison) 4-methyl imidazole and a sulfuric acid (4MI H2S04) 

4-methyl imidazole (Aldrich) 23. lg was dissolved at 100 degrees C, and under nitrogen-gas-atmosphere 

mind, while 98% sulfuric-acid 15mL was dropped, it agitated. Then, churning was continued at the room 

temperature overnight. Reduced pressure drying was carried out at 1 10 degrees C for 6 hours, and moisture 

was removed. Obtained 4MI At least one week of H2S04 was liquefied. As a result of DSC measurement, 

the melting point was 29 degrees C and Tg was -62 degree C. 

The temperature dependence of ionic conductivity is shown in drawing 1 

[0049] 

(Example 4 of a comparison) 2-ethyl imidazole and a sulfuric acid (2EI H2S04) 

2-ethyl imidazole (Aldrich) 27. lg was dissolved at 100 degrees C, and under nitrogen-gas-atmosphere mind, 
while 98% sulfuric-acid 15mL was dropped, it agitated. Then, it agitated at the room temperature overnight.' 
Reduced pressure drying was carried out at 1 10 degrees C for 6 hours, and moisture was removed. Although 
obtained 2EIH(s)2S04 was liquefied for a while, several days after, it was solidified. As a result of DSC 
measurement, the melting point was 50 degrees C and Tg was -64 degree C. 
The temperature dependence of ionic conductivity is shown in drawing 1 
[0050] 

(Example 1 of reference) An imidazole / sulfuric acid, and phosphoric acid 2/1/1 (Im H2S04/H3P04 2/1/1) 
10.85g of phosphoric acid water solutions was dropped at imidazole (SIGMA) 12.7g 85%, and it mixed. 
98% sulfuric-acid 5mL was dropped at this, and churning was continued overnight. Im whose mole ratio 
reduced pressure drying is carried out at 1 10 degrees C by 80 degrees C for 6 hours for 1 hour, moisture is 
removed, and is 2:1:1 H2S04/H3P04 was obtained. This was solidified when it was left overnight 
[0051] & ' 

(Example 2 of reference) Thermogravimetric analysis 

The result of the thermogravimetric analysis of the acid and base mixture of an example 1, the example 2 of 

a comparison, and the example 3 of a comparison is shown in drawing 2 . 

[0052] 

(Example 3 of reference) Thermogravimetric analysis 

The result of the thermogravimetric analysis of the acid and base mixture of an example 2, an example 3, 

and the example 4 of a comparison is shown in drawing 3 . 

[0053] 

(Effect of the invention) 

By this invention, the new ion conductor which consists of an acid and base mixture which has the 
comparatively low melting point, or a proton conductor can be offered, and it can use for a fuel cell, a 
rechargeable battery, an electric double layer capacitor, an electrolytic capacitor, etc. 
[Brief Description of the Drawings] 

[Drawing 1] The ionic conductivity of the acid and base mixture of this invention is shown. 

[Drawing 2] The result of the thermogravimetric analysis of the acid and base mixture of an example 1, the 

example 2 of a comparison, and the example 3 of a comparison is shown. 

[Drawing 3] The result of the thermogravimetric analysis of the acid and base mixture of an example 2, an 
example 3, and the example 4 of a comparison is shown. 
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